Background: Asthma is a common chronic disease with profound impacts upon individuals and the US health care system. Inadequate health care coverage has been associated with more frequent and severe exacerbations of the disease. We examined the relationship between adequacy of health care coverage and use of emergent care of adults with asthma.
Background
Asthma is a chronic illness affecting an estimated 7.2% of adults in the U.S. with significant morbidity and mortality [1] . An estimated 4,487 deaths, 1.8 million emergency department visits, and 10.4 million physician office visits were attributed to asthma in 2000. Asthma is one of a number of chronic conditions that, improperly managed by regular outpatient care, results in increased morbidity, use of emergency services and inpatient hospitalization [2] . Adequate insurance coverage in patients with asthma correlates with reduced use of urgent or emergent care. For example, Davidson found children on Medicaid far more likely to utilize emergency room care, compared to children with adequate private insurance [3] . Impaired access to health care -strongly correlated with socioeconomic status -has been and continues to be a major impediment to optimal care for many individuals with such chronic diseases and consequently is likely to be related to the increased use of emergency care [4] . In his paper, Andrulis summarizes a large body of evidence to this effect and the corollary that reducing health care access disparities improves outcomes of those with chronic diseases such as asthma.
The Behavioral Risk Factor Surveillance Survey (BRFSS) is a state-based, telephone (random-digit-dialed) survey of the noninstitutionalized U.S. population aged 18 years of age and older, on data related to chronic diseases and their risk factors [5, 6] . This survey provides annual population-based cross sectional data that can be used to track self-reported risks and health conditions over time and allow for testing of hypotheses regarding such risks and disease outcomes. The BRFSS includes national universal questions and modules, and, as in 2001, state-added modules on special topics of interest to these states. We used the BRFSS 2001 to assess the relationship between access to health care and short-term asthma outcomes. Specifically we asked whether any interruption in health care coverage resulted in the use of more urgent or emergency care for subjects with asthma.
Methods
The population studied included those respondents to the BRFSS 2001 with affirmative answers to the two asthma questions (asked in all 50 states, the District of Columbia and U.S. Territories): "Have you ever been told by a doctor, nurse, or other health professional that you have asthma?" and "Do you still have asthma?" An additional series of questions regarding asthma was asked of participants as a state-added module in eight states in 2001; to be included in this analysis, a valid response to one or both of the following questions was required: "During the past 12 months, how many times did you visit an emergency room (ER) or urgent care center because of your asthma?" and "During the past 12 months, how many times did you see a doctor, nurse, or other health professional for urgent treatment of worsening asthma symptoms?" Responses to these questions were combined and the dichotomous variable created as a yes or no reply to either or both of these original questions regarding urgent or emergency care for asthma. The eight states who chose to use the asthma care module represented a broad range of the U.S. population (Indiana, Iowa, Michigan, Mississippi, Missouri, Pennsylvania, South Dakota, Washington).
The primary predictor variable was the reply to the question: "During the past 12 months, was there any time that you did not have any health insurance or coverage?" The additional potential confounding variables analyzed included age (recorded as 18-24, then 5 year epochs, then ≥ 80 years of age; the 13 categories were then analyzed as a continuous variable; age also was analyzed as 18-64 vs. ≥ 65 years), gender, race/ethnicity (white non-Hispanic, black non-Hispanic, others non-Hispanic, Hispanic), employment status (employed, homemaker/ student/ retired, unemployed/can't work), education (< high school graduate, high school graduate, college graduate), income (< $10,000/year, $10-50,000/year and > $50,000/year), marital status (married vs. not married) and response to the questions "Do you have one person you think of as your personal doctor or health care provider?" and "Was there a time during the last 12 months when you needed to see a doctor, but could not because of the cost?"
Descriptive analyses compared characteristics of those who had or did not have urgent care/ER use. Bivariate analysis of categorical variables with outcome was tested with chi-square and ranked ordinal variables by chisquare for trend (p < 0.05 considered significant); unadjusted odds ratios (OR) with 95% confidence intervals (CI) are presented. Logistic regression was performed with odds ratios and 95% confidence intervals reported. Logistic regression used "coverage" as the primary exposure, and included any additional variable if it had a meaningful effect on the odds ratio of coverage (10% or more change in the OR), or if the additional variable itself was a significant predictor of urgent care/ER use. Effect modification by age (dichotomized at 65) was also examined using a liberal p-value for interaction of 0.10. All analyses were performed with SPSS 11.0 for Macintosh for unweighted data (SPSS, Inc., Chicago, IL, 2002). The study was approved by the St. Louis University Institutional Review Board.
Results
There were 24,067 affirmative replies (11.33% of total respondents) to the first asthma question ("..ever been told you have asthma") and 16,324 reported still having asthma. Of these subjects, 2,195 individuals had valid responses to the questions regarding urgent or emergency room use in the past year; of this group, 34% of subjects needed such care in the previous year. Comparison of the subjects from the BRFSS focused sample of eight states showed no differences health coverage, health behaviors, and demographic factors except for a slightly higher percentage of respondents who were white/non-Hispanic in the smaller group (83% in the eight-state sample versus 76% in the BRFSS national sample of persons with asthma: chi square = 59.8, p < 0.001). Table 1 illustrates bivariate analysis of the relationship between individual predictors and the use of urgent or emergency room care. A positive reply to interruption in health care coverage was associated with an increased risk of needing urgent or emergency room care (OR 1.48, 95% CI 1.03, 2.1), as was black/non-Hispanic race (OR 2.24, 95% CI 1.63, 3.0), other non-Hispanic race (OR 1.81, 95% CI 1.24, 2.6), and age (18-64, OR 1.77, 95% CI 1.37, 2.28), and a positive response to the inability to see a physician in the past year due to cost (1.19, 95% CI 1.08, 2.95). In addition, male gender was associated with a reduced risk of needing urgent or emergent care (OR 0.59, 95% CI 0.48, 0.72) and being unemployed/can't work carried an increased risk (OR 1.56, 95% CI 1.24, 1.97). A series of logistic regression models were evaluated to examine potentially confounding factors and the most parsimonious model is presented in Table 2 . Once race/ ethnicity was entered into the model, the odds ratio of the primary predictor of interest was not statistically significant at 1.2 (95% CI 0.8, 1.8) and varied little irrespective of adding or subtracting additional variables.
Retaining a significant effect were black/non-Hispanic race (OR 2.4, 95% CI 1.7, 3.4), other/non-Hispanic race (OR 2.1, 95% CI 1.4, 3.1), male gender (OR 0.6, 95% CI 0.5,0.7), and unemployed/can't work status (OR 1.6, 95% CI 1.2, 2.1). Although subjects above the age of 65 required more urgent or emergent care for asthma in the bivariate analysis, age, whether entered as a ranked variable (in 5 year increments) or as dichotomous (older or younger than age 65), was not a significant predictor of urgent or emergent care use in multivariable analysis.
Discussion
In our descriptive analysis, a break in health care coverage in the past year was associated with the use of urgent or emergent care for asthma. In addition to the burden of asthma on society, there is substantial impairment of the quality of life in individuals with current disease, as shown in work by Ford et al. using the BRFSS 2000 survey [7] . They found that adults with asthma experienced twice the number of impaired physical or mental health days each month compared to those without asthma. More than one third of the subjects in the sample in our report required urgent or emergency room care at least once in the past year for their disease.
Lack of or interruptions of health care coverage has been demonstrated to be associated with increased use of emergency care, as emergency rooms become the health care provider of last resort for those without insurance, and therefore without proper maintenance or preventative care [4] . As Andrulis discusses, socioeconomic status and race are also well-established markers of poorer health care outcomes, but there is evidence that once access to health care is leveled across class and race, these differences are markedly reduced. He cites several studies that support this paradigm: having adequate insurance ensures access to regular care which reduces the use of emergency care, as a large portion of emergency room visits are for non-urgent care by individuals without adequate insurance. Since passage of the Emergency Medical Treatment and Active Labor Act (EMTALA) in 1985, no one can be denied emergency room care in the U.S. for lack of ability to pay. Additional support is evident in survey of almost 500 nonelderly adults with asthma in California, where a correlation was demonstrated between insurance status (Medi-Cal), access to regular care, and the use of emergency room visits for asthma symptoms [8] .
However, not all the evidence is consistent as efforts are made to extend health care coverage to more groups with government programs. New York was an early developer of the Child Health Insurance Program (CHIP) that provided coverage to children ineligible for existing Medicaid and without other insurance. Szilagyi et al. found substantial improvements in the health care of children with asthma associated with this program [9] . Finkelstein compared 1,928 Medicaid-covered with 11,007 privately- insured children with asthma within the same HMO and found Medicaid-insured children 1.4 times as likely to receive emergency room care (95% CI 1.2, 1.5) and 1.3 times as likely to be hospitalized (95% CI 1.1, 1.5) as nonMedicaid-insured within this HMO [10] .
In our descriptive univariate analysis, a break in health care coverage was a significant, albeit modest, predictor of needing urgent or emergency room care in the previous year. This relationship became non-significant once race/ ethnicity was considered in the regression model. In an ad hoc analysis, we considered whether minority status might operate as an effect modifier (interaction) of health insurance gap. While the health gap effect in minorities was greater than for whites, the difference was not significant. This analysis could not confirm that the effect was statistically significantly different by (modified by) race/ ethnicity. This potential should be examined in future studies, since it is plausible that the effect of inconsistent coverage has a larger effect for minority adults in the U.S. In our analysis, Blacks and other minorities were more likely to have a gap in insurance coverage (data not shown) and were also more likely to require urgent or emergent care; race/ethnicity is, therefore, a classic confounder in this analysis. Race/ethnicity is likely to be a marker for a constellation of factors rather than a risk factor in and of itself. Race/ethnicity is also potentially associated with more severe disease, although we could not determine that from the BRFSS. Thus, it is an important adjustment factor in order to observe the independent effect of a gap in coverage. Interestingly, the role of having a single physician identified as the primary health care provider did not appear to play a role in this analysis. It may be that using a single emergency room or urgent care visit as the primary outcome measure is too insensitive a measure to distinguish the role of a gap in health care coverage. However, a separate model using just emergency room care as the dependent variable showed little differences in the predictors' effects (results not shown).
One of the limitations of this study is the reduced power with only 2,195 subjects with complete data for analysis, and only 131 subjects had a gap in health insurance coverage in the previous year. With a modest effect size of OR = 1.2, this study had less than 10% power to detect a significant effect. A larger study with over 5,000 respondents (with a health insurance gap) would be required to confirm the relationship reported here. We did not have detailed information about the underlying medical severity of asthma of the subjects. In addition, the response rate to the BRFSS overall in 2001 was only 51%, and there may be systematic differences between those who replied to the survey in these matters and those who did not [1] . The BRFSS survey data are examined for quality, and some biases are noted in demographics of respondents [11] . For our analyses, if those who did not respond were more likely to need urgent care and to have inadequate heath care coverage, our estimate is biased toward the null, or no effect. However, even a moderate relative relationship would translate to substantial public health impact because of the large number of people affected.
Conclusion
In this study, 7% of respondents with asthma had a break in coverage, and among these, over 43% required urgent or emergency room care compared to 34% of all subjects with asthma. With an estimated 14.7 million adults with asthma in the U.S., cautious extrapolation suggests that upwards of 80,000 individuals may experience at least one additional urgent care visit associated with inadequate health care coverage. Finally, these results suggest that racial/ethnic differences in the use of urgent care for asthma are not related only to problems in health care coverage. These disparities need to be examined in more detail in future research -where the effects of race/ethnicity and severity of illness can be measured more precisely, and their effects isolated better -on access to care and asthma care.
